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(54) METHOD AND DEVICE FOR MOUNTING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and device for 
mounting by which the normal- temperature bonding method for 
performing surface cleaning by irradiating an energy wave is 
appropriately adopted more conveniently to an actual mounting 
process for which mass production is required and, at the same 
time, the tact time of the whole mounting process is shortened. 
SOLUTION: The mounting method by which a plurality of objects to 
be bonded are bonded to each other includes a cleaning step of 
cleaning the surfaces of the objects by irradiating the surfaces with 
an energy wave, a transporting step of transporting the cleaned 
objects to a mounting step, and the mounting step of bonding the 
cleaned surfaces of the transported objects to each other at a room 
temperature. The mounting device is used for this method. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The mounting approach characterized by having the washing process which is the mounting approach 
which joins two or more connected objects, and washes the front face of each connected object by irradiating an 
energy wave, the conveyance process which conveys the washed connected object at a mounting process, and the 
mounting process which carries out ordinary temperature junction of the front faces by which each conveyed 
connected object was washed. 

[Claim 2] The mounting approach of claim 1 of performing said washing in a reduced pressure gas ambient 
atmosphere. 

[Claim 3] The mounting approach of claims 1 or 2 of performing said mounting in the inside of an inert gas ambiei 

atmosphere or a connected object, and the gas ambient atmosphere that does not react. 

[Claim 4] The mounting approach of claim 3 of performing said mounting with atmospheric pressure. 

[Claim 5] The mounting approach according to claim 1 to 4 using the plasma, an ion beam, an atomic beam, a radi< 

beam, or laser as said energy wave. 

[Claim 6] A washing means to be mounting equipment which joins two or more connected objects, and to wash tht 
front face of (A) each connected object by irradiating an energy wave, (B) Mounting equipment characterized by 
having a conveyance means to convey each connected object which has been arranged between the mounting mear 
which carries out ordinary temperature junction of the front faces of each connected object washed by the washing 
means, and (C) washing means and a mounting means, and was washed by the washing means at least to a mountii 
means. 

[Claim 7] Mounting equipment of claim 6 with which said washing means and mounting means are contained by tl 
chamber according to individual, respectively. 

[Claim 8] Mounting equipment of claim 7 with which the reduced pressure gas ambient atmosphere means forminj 
which makes the inside of this chamber a reduced pressure gas ambient atmosphere is attached to the washing 
chamber which contained said washing means. 

[Claim 9] Mounting equipment of claims 7 or 8 with which the inert-gas-replacement means which makes the insic 
of this chamber an inert gas ambient atmosphere or a connected object, and the gas ambient atmosphere that does r 
react is attached to the mounting chamber which contained said mounting means. 

[Claim 1 0] Mounting equipment according to claim 7 to 9 with which the free passage to said conveyance means 
installation section and its cutoff are prepared in the controllable shutter means by the washing chamber which 
contained said washing means. 

[Claim 11] Mounting equipment according to claim 6 to 10 using the plasma, an ion beam, an atomic beam, a radic 
beam, or laser as an energy wave of said washing means. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mounting approach and equipment which join two or more 

connected objects which consist of a chip, a substrate, etc. 

[0002] 

[Description of the Prior Art] The ordinary temperature conjugation method of a silicon wafer which irradiates the 
plane of composition of both silicon wafers, and carries out sputter etching in the vacuum of a room temperature in 
advance of junction by the inactive gas ion beam or the inert gas high-speed atomic beam is known (the patent No. 
2791429 official report). In this ordinary temperature conjugation method, a front face is formed by the atom of th* 
silicon with which oxide, the organic substance, etc. in a plane of composition of a silicon wafer were flown and 
activated with the above-mentioned beam, and those front faces are joined by the high bonding strength between 
atoms. Therefore, by this appro ach,-izing of the heating for junction can be carried out [ unnecessary ], and junctio 
in ordinary temperature is attained. Moreover, when surface irregularity is small, unnecessary-ization of the 
application of pressure for junction is also attained (when flatness is high). 

[0003] The approach of irradiating an inert gas high-speed atomic beam within the chamber decompressed by the 
predetermined degree of vacuum in the plane of composition of a silicon wafer, and carrying out ordinary 
temperature junction of both the silicon wafers by the splicing-machine style within the same chamber substantiall; 
is indicated by the above-mentioned patent official report. 
[0004] 

[Problem(s) to be Solved by the Invention] Although the approach of washing a plane of composition in the vacuui 
of 10 to 3 or more torrs is indicated by the above-mentioned patent official report, in order to make such a degree c 
vacuum reach, generally it takes comparatively long time amount. Therefore, when it is required that a series of 
mounting actuation from washing to junction should be performed one by one continuously at a comparatively sho 
tact time, the time amount compaction in the whole mounting process becomes difficult, and when mass-producing 
especially, there is a possibility of producing a time problem. 

[0005] Furthermore, by the approach indicated by said official report, since washing of the plane of composition b> 
beam exposure and junction after washing are substantially performed within the same vacuum chamber, since 
synchronization of both actuation cannot be performed but cannot but perform both actuation in series, it has the 
problem that the total time amount of a series of actuation becomes long. Therefore, this field to the time amount 
compaction in the whole mounting process is difficult. 

[0006] The technical problem of this invention is to offer the mounting approach and equipment which aimed at 
compaction of the tact time of the whole mounting process while fitting it conveniently paying attention to the 
ordinary temperature conjugation method which excelled [ official report / said ] in the publication according to th< 
actual mounting process as which the conjugation method is required of mass production method. 
[0007] 

[Means for Solving the Problem] The mounting approach which starts this invention in order to solve the above- 
mentioned technical problem becomes from the approach of carrying out as the description, about being the 
mounting approach which joins two or more connected objects, and having the washing process which washes the 
front face of each connected object by irradiating an energy wave, the conveyance process which convey the wash< 
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connected object at a mounting process, and the mounting process which carry out the ordinary-temperature juncti< 
of the front faces by which each conveyed connected object was washed. 

[0008] By this approach, surface washing of the connected object by said energy wave exposure can be performed 
a reduced pressure gas ambient atmosphere at least. Moreover, said mounting can be performed in the inside of an 
inert gas ambient atmosphere or a connected object, and the gas ambient atmosphere that does not react. Mounting 
the inside of this inert gas ambient atmosphere or a connected object, and the gas ambient atmosphere that does noi 
react may be performed with atmospheric pressure, and you may carry out under reduced pressure. As an energy 
wave for surface washing, the plasma, an ion beam, an atomic beam, a radical beam, or laser can be used. 
[0009] Since the washing process, the conveyance process, and the mounting process consist of approaches 
concerning such this invention independently, It is an ambient atmosphere according to the optimal individual for 
each processing (it may be an ambient atmosphere of the same kind, or you may be an ambient atmosphere of a 
different kind.) about the ambient atmosphere of a washing process and a mounting process especially. Once it 
becomes possible to carry out and it forms a predetermined ambient atmosphere, also when each ambient atmosph< 
can be maintained substantially or some fluctuation is, it can restore in a predetermined ambient atmosphere in the 
inside of a short time. Moreover, while joining in the mounting process, it becomes possible to wash the following 
connected object in a washing process, and the synchronization of both processes becomes possible. Therefore, the 
conventional predetermined degree of vacuum is attained, it washes under the conditions, and the tact time of a ser 
of whole mounting process is substantially shortened compared with the case where it is joining substantially 
succeedingly in the same location. 

[0010] A washing means for the mounting equipment concerning this invention to be mounting equipment which 
joins two or more connected objects, and to wash the front face of (A) each connected object by irradiating an ener 
wave, (B) It is arranged between the mounting means which carries out ordinary temperature junction of the front 
faces of each connected object washed by the washing means, and (C) washing means and a mounting means, and 
characterized by having a conveyance means to convey each connected object washed by the washing means at lea 
to a mounting means. As an energy wave of a washing means, the plasma, an ion beam, an atomic beam, a radical 
beam, or laser can be used. 

[001 1] In this mounting equipment, it is desirable that the above-mentioned washing means and the mounting meai 
are contained by the chamber according to individual, respectively. And washing under a reduced pressure gas 
ambient atmosphere is attained by attaching the reduced pressure gas ambient atmosphere means forming which 
makes the inside of this chamber a reduced pressure gas ambient atmosphere to the washing chamber which 
contained the washing means. Moreover, the junction under the bottom of an inert gas ambient atmosphere or a 
connected object, and the gas ambient atmosphere that does not react is attained by attaching the inert-gas- 
replacement means which makes the inside of this chamber an inert gas ambient atmosphere or a connected object, 
and the gas ambient atmosphere that does not react to the mounting chamber which contained the mounting means 
becomes easy by forming the controllable shutter means for the free passage to the installation section and its cutol 
of said conveyance means in the washing chamber to form a predetermined reduced pressure gas ambient atmosph 
for the inside of a washing chamber promptly, to maintain in the predetermined reduced pressure gas ambient 
atmosphere, or for the ambient atmosphere in a mounting chamber to form a gas ambient atmosphere of a different 
kind independently. 

[0012] thus, the thing which constitutes independently in a washing means, a mounting means, and a conveyance 
means - especially, the synchronization of the washing actuation in a washing chamber and the junction actuation 
a mounting chamber becomes possible by forming independently the washing chamber which contained the washii 
means, and the mounting chamber which contained the mounting means, and when carrying out sequential mountii 
in the connected object which flows continuously, the tact time of a series of actuation is shortened substantially. 
[0013] 

[Embodiment of the Invention] Below, the gestalt of desirable operation of this invention is explained with referen 
to a drawing. Drawing J_ and drawin g 2 show the mounting equipment concerning one embodiment of this inventic 
In drawin gj. , 1 shows the whole mounting equipment. Mounting equipment 1 A washing means 3 to wash the fro:- 
face used as the plane of composition of a connected object 2, and the mounting means 4 which carries out ordinar 
temperature junction of the front faces of the connected object 2 washed by the washing means 3, It has been 
arranged between the washing means 3 and the mounting means 4, and has the carrier robot 5 as a conveyance mes 

http : / /w ww4 . ipdl . ncipi . go . j p/cgi -b in/tran_web_cgi_ej j e 7/1 9/2 C 



JP,2001-351892,A [DETAILED DESCRIPTION] Page 3 o 

which conveys each connected object 2 washed by the washing means 3 at least to the mounting means 4. 
[0014] In this embodiment, the washing means 3 is contained in the washing chamber 6, and the mounting means 1 
contained in the mounting chamber 7. The washing chamber 6 and the mounting chamber 7 are opened for free 
passage by the conveyance section 8, and the carrier robot 5 is stationed at this conveyance section 8. 
[0015] The carrier robot 5 has the head arm 9 which releases [ grasping and ] a connected object 2, and the head ar 
9 is prepared in the direction of r rotatable by making a rod 1 1 into a medial axis while it is attached in the robot 
body 10 through the rod 1 1 which can be expanded and contracted in shaft orientations (the direction of X). 
Moreover, the robot body 10 moves to the vertical direction (Z direction) and a hand of cut (the direction of theta), 
and can be adjusted now to them. 

[0016] The washing means 3 consists of a means to wash the front face, by irradiating the energy wave 12 towards 
the front face used as the plane of composition of a connected object 2. As an energy wave 12, the plasma, an ion 
beam, an atomic beam, a radical beam, or laser is used like the above-mentioned. 

[0017] A shutter means 13 to control the free passage to the conveyance section 8 which installed the carrier robot 
and its cutoff is formed in the washing chamber 6 which contained the washing means 3. When making the inside < 
the washing chamber 6 into a predetermined reduced pressure gas ambient atmosphere before washing, when it is 
closed in order to intercept a free passage with the conveyance section 8, and introducing a connected object 2 in tl 
washing chamber 6 during washing, and when taking out the connected object 2 after washing from the inside of tl 
washing chamber 6, the shutter means 1 3 is opened so that a carrier robot 5 can move. 

[0018] The reduced pressure gas ambient atmosphere means forming 14 which makes the inside of the washing 
chamber 6 a predetermined reduced pressure gas ambient atmosphere is attached to the washing chamber 6. This 
reduced pressure gas ambient atmosphere means forming 14 can consist of vacuum pumps. Inert gas besides air ca 
also be used as gas in the washing chamber 6 which forms a reduced pressure gas ambient atmosphere. What is 
necessary is just to put an inerting means side by side, in using inert gas (graphic display abbreviation). 
[0019] The mounting means 4 carries out ordinary temperature junction of the connected object 2 comrades by wh 
the plane of composition was washed. For example, ordinary temperature junction of the chip with which the plane 
of composition was washed by the substrate with which the plane of composition was washed is carried out. The 
mounting means 4 has the bonding stage 15 holding one connected object 2, for example, a substrate, and the 
connected object 2 16 of another side, for example, the bonding head holding a chip. In order to perform alignment 
the time of joining connected object 2 comrades, in this embodiment, the bonding stage 15 can be justified now in \ 
and the direction (horizontal) of Y, and can adjust a bonding head 16 to a Z direction (the vertical direction) and a 
hand of cut (the direction of theta). Moreover, in order to detect the amount of location gaps of the up-and-down 
connected object 2 and to enable it to adjust to desired location precision within the limits based on it, between the 
bonding stage 15 and the bonding head 16, 2 visual-field camera 17 with the visual field of the vertical direction is 
formed possible [ an attitude ]. This 2 visual-field camera 17 can also be justified now in X and the direction of Y. 
[0020] In this embodiment, the inerting means 18 which makes the inside of the mounting chamber 7 an inert gas 
ambient atmosphere is attached to the mounting chamber 7 as an inert-gas-replacement means which makes the 
inside of this mounting chamber 7 a desired gas ambient atmosphere, and junction of connected object 2 comrades 
performed under an inert gas ambient atmosphere. The gas ambient atmosphere in the mounting chamber 7 can als 
be considered as the gas ambient atmosphere using the electrode and the gas (for example, nitrogen gas) which doe 
not react, when joining the electrode to the connected object of another side according to a connected object beside 
an inert gas ambient atmosphere and the gas ambient atmosphere which does not react, for example, the connected 
object which has an electrode. It is also possible to perform junction within this mounting chamber 7 by any under 
atmospheric pressure and reduced pressure. If it carries out under atmospheric pressure especially, simplification is 
possible also like control of a gas ambient atmosphere also in equipment. 

[0021] Drawin g 2 shows the outline flat-surface configuration of the mounting equipment 1 whole in this 
embodiment, and shows an example of the connection condition between each process (between each **). The 
washing chamber 6 and the mounting chamber 7 are connected through the conveyance section 8. The induction 
room 19 where a connected object 2 is introduced is connected to this conveyance section 8, and the connected obj 
2 introduced into the induction room 19 is grasped by the above-mentioned carrier robot 5, and is conveyed into th 
washing chamber 6. In this embodiment, the shutter means 20 is established between an induction room 19 and the 
conveyance section 8, and the negotiation of gas in the meantime can be intercepted now if needed. Moreover, the 
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shutter means 21 for carrying in of a work piece and taking out is formed in the induction room 19. The above- 
mentioned shutter means 13 is established between the conveyance section 8 and the washing chamber 6. 
[0022] Thus, the mounting approach concerning this invention is enforced as follows using the constituted mountir 
equipment 1 . The shutter means 20 is opened and the connected object 2 introduced into the induction room 19 is 
grasped by the carrier robot 5. The shutter means 20 is closed if needed, the shutter means 1 3 is opened, and the 
connected object 2 grasped by the carrier robot 5 is conveyed into the washing chamber 6. After the shutter means 
is closed, within the washing chamber 6, the washing process which washes the front face of a connected object 2 1 
irradiating an energy wave is performed. At this time, in the washing chamber 6, it considers as a predetermined 
reduced pressure gas ambient atmosphere, and an energy wave is irradiated under that ambient atmosphere. A fron 
face will be formed by the atom which an oxide and the organic substance were flown by the exposure of an energ; 
wave, and was activated from the front face used as the plane of composition of a connected object 2. 
[0023] After predetermined washing is completed, the shutter means 13 is opened, each connected object 2 with 
which the plane of composition was activated is grasped by the carrier robot 5, and is conveyed in the mounting 
chamber 7, and a mounting process is performed. Junction in a mounting process is performed under the 
predetermined inert gas ambient atmosphere formed by the inerting means 18. In this mounting process, after the 
bonding stage 1 5 and the location of each connected object 2 held at the bonding head 16 are adjusted to desired 
precision within the limits, the front faces of each connected object 2 are joined in ordinary temperature. Since a 
plane of composition is in the condition of having activated like the above, the junction of it in ordinary temperatui 
is attained only by making it contact fundamentally. The mounted connected object 2 may be sent to degree proces 
from the mounting chamber 7 as it is, and may be conveyed using the above-mentioned carrier robot 5. 
[0024] Thus, since it is considering as the configuration which constituted the washing section and the mounting 
section according to the individual, and prepared the conveyance section in between, a washing process and a 
mounting process can be performed independently and can be performed simultaneously substantially. Therefore, t 
time amount which a series of whole mounting actuation takes both processes compared with the case where it 
carries out to series can be shortened substantially. Consequently, it becomes possible to shorten substantially the t 
time for a series of actuation in the mass production method which carries out sequential mounting of the connecte 
object which flows continuously. 

[0025] Moreover, the washing section and the mounting section are constituted according to an individual, and sin< 
the optimal gas ambient atmosphere can be separated and formed to each of a washing process and a mounting 
process, optimization of the processing in each process is also attained simultaneously. And if it is made to mount 1 
ordinary temperature junction in atmospheric pressure, the simplification of easy-izing of the activity in a mountinj 
process and equipment will also be attained. 
[0026] 

[Effect of the Invention] As explained above, according to the mounting approach of this invention, and equipment 
the actual mounting process as which the junction approach which enabled ordinary temperature junction by washi 
by the energy wave is required of mass production method can be made to suit efficiently, and the tact time of the 
whole mounting process can be shortened substantially. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawin g 1] It is the outline block diagram of the mounting equipment concerning one embodiment of this inventi< 

[Drawing 2] It is the outline top view of the mounting equipment of drawin g 1 . 
[Description of Notations] 

1 Mounting Equipment 

2 Connected Object 

3 Washing Means 

4 Mounting Means 

5 Carrier Robot as a Conveyance Means 

6 Washing Chamber 

7 Mounting Chamber 

8 Conveyance Section 

9 Head Arm 

10 Robot Body 

11 Rod 

1 2 Energy Wave 

1 3 Shutter Means 

1 4 Reduced Pressure Gas Ambient Atmosphere Means Forming 

1 5 Bonding Stage 

1 6 Bonding Head 

1 7 2 Visual-Field Camera 

1 8 Inerting Means as an Inert-Gas-Replacement Means 

1 9 Induction Room 

20 2 1 Shutter means 
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